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(54) [TITLE OF THE INVENTION] 
LIGHT EMITTING DIODE 

(57) [ABSTRACT] 

[PURPOSE] To increase the brightness of an LED in which 
a wavelength- converting material is contained in a resin 




and wavelength conversion of a light emitting chip is 
performed, by improving the condensation of converted light , 
and to provide an LED that does not allow color mixture if 
a fluorescent pigment is used and the LED is disposed adjacent 
to an LED of a different wavelength. 

[CONSTITUTION] A sealing resin of an LED includes a first 
resin 11 that fills an inside of a cup 3 and a second resin 
12 that envelops the first resin . The first resin 11 contains 
a wavelength- converting material 5 such as a fluorescent 
substance that converts a wavelength of light emitted from 
a light emitting chip into another wavelength, a filter 
substance that partially absorbs the wavelength of the 
emitted light, etc* , so that wavelength-converted light is 
reflected by the cup 3, and therefore, the brightness and 
the light condensation efficiency improve. 




[CLAIMS] 

[CLAIM 1] A light emitting diode wherein a light emitting 
element in which a light emitting chip is placed on a bottom 
portion of a cup that reflects light emitted from the light 
emitting chip toward an emitted light observation surface 
side is entirely sealed by a resin, the light emitting diode 
being characterized in that the resin includes a first resin 
that fills an inside of the cup, and a second resin that 
envelops the first resin, and that the first resin contains 
a fluorescent substance that coverts a wavelength of light 
emitted from the light emitting chip into another wavelength 
or a filter substance that partially absorbs the wavelength 
of light emitted from the light emitting chip, 
[CLAIM 2] A light emitting diode according to claim 1, 
characterized in that a substance contained in the first 
resin is a fluorescent substance, and that the first resin 
fills the inside of the cup so that the first resin is lower 
than "a horizontal plane of an edge portion of the cup. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL FIELD OF APPLICATION] The present invention 
relates to a light emitting diode (hereinafter, referred 
to as "LED") and, more particularly, to an LED in which a 
wavelength of light emitted from a light emitting chip is 



4 



converted into a different wavelength or in which light 
emitted from the light emitting chip is partially absorbed, 
[0002] 

[CONVENTIONAL ART] FIG. 2 is a schematic sectional view 
showing a structure of a conventional LED, in which 1 is 
a light emitting chip formed from a compound semiconductor; 
2 is a lead frame; 3 is a cup provided for the purpose of 
reflecting light emitted from the light emitting chip toward 
an emitted light observation surface ; and 4 is a resin sealing 
the entire light emitting element. Normally, for the resin 
4, a resin having a high transparency is selected for the 
purpose of efficiently releasing light emitted f rom the light 
emitting chip into the air. Furthermore, in some cases, 
a fluorescent substance that converts the wavelength of light 
emitted from the light emitting chip into another wavelength 
or a filter substance 5 (hereinafter, referred to as 
"wavelength-converting material 5" ) that partially absorbs 
the emitted light wavelength of the emitted light wavelength 
is mixed into the resin 4 for the purpose of converting the 
color of light emitted from the light emitting chip or for 
the purpose of correcting the color. In such a case, it 
is a normal practice to mix the wavelength-converting 
material 5 into the resin 4 so that the wavelength -converting 
material 5 is uniformly dispersed. 



[0003] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] However, ±f the 
wavelength- converting material 5 is dispersed uniformly in 
the resin 4 for the aforementioned purpose , light whose 
wavelength has been converted or light from which unnecessary 
wavelength has been cut scatters in all directions as 
indicated in the drawing, thus giving rise to a problem of 
poor light condensation. FIG. 2 is a diagram schematically 
illustrating a situation in which light from the light 
emitting chip strikes the wavelength- converting material 
5, and wavelength-converted light scatters. That is , due 
to the scattering of wavelength- converted light , the amount 
of light on an emitted light observation surface side 
decreases, so that the brightness reduces, 
[0004] If the wavelength-converting material 5 is limited 
to a fluorescent substance, a new problem exists, that is, 
if LEDs that emit different color lights are disposed close 
to one another, the fluorescent substance of an LED may be 
caused to perform unnecessary light emission due to light 
emission from another LED. For example, a green LED that 
includes a blue light emitting chip and a fluorescent 
substance that produces a green light, and a blue LED formed 
simply by a blue light emitting chip are disposed close to 
each other horizontally on a single plane. If* in this 



arrangement, the green LED is turned off and the blue LED 
is turned on, light leaking from the blue LED , that is, light 
scattering, excites the fluorescent substance of the green 
LED so that the green LED, although it has been turned off, 
becomes as if it were turned on . Thus , color mixture between 
the LEDs results. 

[0005] Therefore, it is an object of the invention to 
increase the brightness of an LED in which a 
wavelength -converting material is contained in a resin and 
wavelength conversion of a light emitting chip is perf ormed, 
by improving the condensation of converted light, and to 
provide an LED that does not allow color mixture if a 
fluorescent pigment is used and the LED is disposed adjacent 
to an LED of a different wavelength. 
[0006] 

[MEANS FOR SOLVING THE PROBLEMS] The LED of the invention 
is an LED wherein a light emitting element in which a light 
emitting chip is placed on a bottom portion of a cup that 
reflects light emitted from the light emitting chip toward 
a emitted light observation surface side is entirely sealed 
by a resin, the LED being characterized in that the resin 
includes a first resin that fills an inside of the cup, and 
a second resin that envelops the first resin, and that the 
first resin contains a fluorescent substance that coverts 



a wavelength of light emitted from the light emitting chip 
into another wavelength or a filter substance that partially 
absorbs the wavelength of light emitted from the light 
emitting chip. 
[0007] 

[OPERATION] In the LED of the invention, the wavelength 
of light emitted from the light emitting chip is converted 
into a desired wavelength in the first resin, or an 
unnecessary wavelength thereof is partially absorbed in the 
first resin . The thus-wavelength-converted light scatters 
in all directions. However, almost the entire scattering 
light is reflected by the cup, and is thereby condensed to 
the emitted light observation surface side. That is, the 
cup in this patent application reflects and condenses light 
whose wavelength has been converted by the 
wavelength- converting material within the first resin. 
Therefore, the efficiency in condensing converted light is 
remarkably improved. 

[0008] Furthermore, if the wavelength- converting 
substance is a fluorescent substance and the first resin 
containing the fluorescent substance fills the inside of 
the cup so that the first resiri is lower than a horizontal 
plane of an edge portion of the cup, incident light from 
the outside is blocked by the edge portion of the cup, and 




therefore does not reach the fluorescent substance In this 
manner, color mixture between LEDs can be prevented. In 
short, the source of excitation of the fluorescent substance 
can be limited only to the wavelength of light emitted from 
the light emitting chip by increasing the cup depth so that 
the first resin containing the fluorescent substance does 
not extend off the cup. 
[0009] 

[EMBODIMENTS] FIG. 1 is a schematic sectional view showing 
a construction of an LED in accordance with an embodiment 
in this patent application. Similarly to FIG. 2, FIG. 1 
shows a structure wherein a light emitting element in which 
a light emitting chip 1 formed by a compound semiconductor 
is placed on a lead frame 2 having a cup 3 is entirely sealed 
in a resin. However, FIG. 1 differs from FIG. 2, in that 
the sealinjg resin includes a first resin 11 filling the inside 
of the cup 3, and a second resin 12 enveloping the first 
resin". The first resin 11 contains a wavelength-converting 
material 5 that converts a wavelength of light emitted from 
the light emitting chip into another wavelength, or that 
partially absorbs converts the wavelength of light emitted 
from the light emitting chip. 

[0010] In the LED of the invention, the materials of the 
first resin 11 and the second resin may be one and the same 
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material . For example, both the first resin 11 and the second 
resin may be formed by an epoxy resin r while only the first 
resin contains the wavelength- converting material 5. 
Furthermore, it should be needles to mention that the 
material of the second resin 12 may be the same as that of 
the resin 4, Furthermore, the wavelength- converting 
material 5, if it is a fluorescent substance, may be any 
material that is able to convert a wavelength of light emitted 
from the light emitting chip into another wavelength, such 
as a fluorescent dye, a fluorescent pigment, a fluorescent 
body, etc. If the wavelength- converting material 5 is a 
filter substance, a material that absorbs an unnecessary 
wavelength of light emitted from the light emitting chip 
and that improves color purity is selected. Normally used 
.is an inorganic or organic filter pigment having the same 
color as the light emitted from the light emitting chip. 
[0011] To obtain an LED having a structure as described 
above; for example, in an LED producing process, the inside 
of the cup 3 carrying the light emitting chip 1 is pre -dipped 
with a resin for the purpose of purging air from the cup. 
Prior to the pre-dip, the wavelength- converting material 
5 is contained in the first resin 11. After the first resin 
11 containing the wavelength- converting material 5 hardens, 
the first resin 1 1 is sealed with the second resin 12 , thereby 



providing an LED having a construction as described above. 
It is also possible to inject the first resin 11 containing 
the wavelength- converting material 5 into the inside of the 
cup 3* In this manner, the inside of the cup 3 is filled 
with the first resin 11 containing the wavelength- converting 
material 5. Therefore, most of light whose wavelength has 
been converted by the first resin 11 is returned within a 
reflector mirror of the cup 3, and is reflected therefrom 
to an emitted light observation surface. Thus, light 
condensation of the LED remarkably improves . 
[0012] Furthermore, if the first resin 11 and the second 
resin 12 are formed from different materials , the refractive 
indexes of the first resin 11 and the second resin 12 are 
set so that their refractive indexes decrease in that order 
and are close to the refractive index of air, that is, 1. 
This improves the external quantum efficiency of 
wavelength-converted light. In this case, it should be 
needles to mention that a material whose refractive index 
is smaller than the refractive index of the light emitting 
chip 1 is selected as a material of the first resin 11. 
[0013] FIG. 3 and FIG. 4 are schematic enlarged sectional 
views of a portion of the cup 3 in accordance other embodiments 
of the invention. FIG. 3 shows a state in which the first 
resin 11 is charged in the cup 3, and is hardened therein 



with a surface thereof being convex. FIG. 4 shows a state 
in which the first resin 11 is charged in the cup 3, and 
is hardened therein with a surface thereof being concave. 
If the wavelength- converting material 5 is a fluorescent 
substance in either one of the states, the first resin 11 
containing the wavelength- converting material 5 is charged 
into the cup 3 so that the first resin 11 is lower than a 
horizontal plane of an edge portion of the cup 3, and does 
not extend off the edge portion of the cup 3. Therefore, 
the edge portion of the cup 3 blocks external light that 
would otherwise excite the fluorescent substance, thereby 
preventing color mixture between LEDs. 
[0014] 

[ADVANTAGES OF THE INVENTION] As described above, in the 
LED of the invention, the first resin containing the 
wavelength- converting material is contained in the cup. 
Therefore, converted light is reflected within the cup, and 
is thereby condensed, so that the brightness improves at 
least twofold. Furthermore, if a fluorescent pigment is 
contained in the first resin for wavelength conversion, the 
cup depth is increased so that the first resin does not extend 
off the cup. In this manner, color mixture between LEDs 
will not occur. For example, if LEDs in accordance with 
the invention are used to realize a flat-surface display. 



images with a very good resolution can be formed. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] FIG. 1 is a schematic sectional view showing a 
construction of an LED in accordance with the invention. 
[FIG. 2] FIG. 2 is a schematic sectional view showing a 
construction of a conventional LED. 

[FIG. 3] FIG. 3 is an enlarged schematic sectional view 
of a portion of a cup 3 of an LED in accordance with another 
embodiment of the invention. 

[FIG. 4] FIG. 4 is an enlarged schematic sectional view 
of a portion of a cup 3 of an LED in accordance with another 
embodiment of the invention. 

[DESCRIPTION OF CHARACTERS] 
1 : light emitting chip 
2 : lead frame 
3 : cup 

5: wavelength- converting material 
11 : first resin 
12: second resin 

[FIG. 1] 

[FIG. 2] 

[FIG. 3] 

[FIG. 4] 
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